The taxonomic status of a carbendazim-degrading strain, mbc-2 T , isolated from soil under the long-term application of carbendazim in China was determined by means of a polyphasic study. The cells were Gram-stain-positive, motile and rod-shaped. Strain mbc-2 T grew optimally at pH 7.0, 30-35 6C and in the presence of 1 % (w/v) NaCl. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain mbc-2 T fell within the genus Nocardioides, forming a coherent cluster with the type strain of Nocardioides hankookensis, with which it exhibited 16S rRNA gene sequence similarity values of 97.9 %. The chemotaxonomic properties of strain mbc-2 T were consistent with those of the genus Nocardioides: the cell-wall peptidoglycan type was based on LL-2,6-diaminopimelic acid, the predominant menaquinone was MK-8 (H 4 ) and the major fatty acid was iso-C 16 : 0 . The major polar lipids were phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol, unknown phospholipids and an unknown aminolipid. 
coherent cluster with the type strain of Nocardioides hankookensis, with which it exhibited 16S rRNA gene sequence similarity values of 97.9 %. The chemotaxonomic properties of strain mbc-2 T were consistent with those of the genus Nocardioides: the cell-wall peptidoglycan type was based on LL-2,6-diaminopimelic acid, the predominant menaquinone was MK-8 (H 4 ) and the major fatty acid was iso-C 16 : 0 . The major polar lipids were phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol, unknown phospholipids and an unknown aminolipid. The DNA G+C content was 72 mol%. Strain mbc-2 T exhibited DNA-DNA relatedness values of 12.5±1.5 %, 23.7±2.7 % and 26.3±3.2 % with respect to Nocardioides hankookensis DS-30 T , Nocardioides aquiterrae GW-9 T and Nocardioides pyridinolyticus OS4 T . On the basis of the data obtained, strain mbc-2 T represents a novel species of the genus Nocardioides, for which the name Nocardioides soli sp. nov. is proposed. The type strain is mbc-2 T (5KACC 17152 T 5CCTCC AB 2012934 T ).
The genus Nocardioides was proposed by . Originally, the genus contained two species, Nocardioides albus and Nocardioides luteus (Prauser, 1989) . The number of species belonging to the genus Nocardioides has increased considerably through the continual description of novel species. At the time of writing, the genus comprised 64 species with validly published names, among which 29 species have been reported since 2009, including Nocardioides albertanoniae (Alias-Villegas et al., 2013), Nocardioides marinquilinus (Cho et al., 2013) , Nocardioides perillae (Du et al., 2013) , Nocardioides psychrotolerans (Liu et al., 2013) and Nocardioides szechwanensis (Liu et al., 2013) . In this study, we report a Nocardioides-like bacterial strain, designated mbc-2 T , isolated from soil under the long-term application of carbendazim in the city of Changzhou, Jinagsu province, PR China N31 u 469 E119 u 579.
Carbendazim is a systemic fungicide, which is used widely to control a broad range of fungal diseases in agriculture and forestry. It is hazardous to human and animal health. In this study, a carbendazim-degrading bacterial strain, designated mbc-2 T , was isolated by an enrichment procedure described previously (Xu et al., 2006a (Xu et al., , b, 2007 . The modified mineral salts medium (MSMC) for primary enrichment culture contained (per litre) 1.5 g K 2 HPO 4 , 0.5 g KH 2 PO 4 , 1.0 g NH 4 NO 3 , 0.2 g MgSO 4 . 7H 2 O and 1.0 g NaCl, with 100 mg carbendazim as the sole carbon source. After three successive steps of subcultivation, the enrichment culture was spread on MSMC plates, incubated at 30 u C for 1 week. Strain mbc-2 T was obtained after several streakings and transfers on MSMC plates. The taxonomic status of this strain was determined using a polyphasic approach. The data obtained suggests that the isolate represents a novel species of the genus Nocardioides.
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The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain mbc-2 T is JF937914.
Three supplementary figures are available with the online version of this paper.
Strain mbc-2 T was cultivated on TSA and in TSB (Difco) at 30 u C to investigate morphological, physiological and biochemical characteristics. Nocardioides aquiterrae GW-9 T , Nocardioides hankookensis DS-30 T , and Nocardioides pyridinolyticus OS4
T (Yoon et al., 1997 (Yoon et al., , 2004 (Yoon et al., , 2008 were used as reference strains for DNA-DNA hybridization. Cell morphology and dimensions were determined by transmission electron microscopy (H-7650; Hitachi). In preparation for electron microscopy, bacterial cells were suspended in 0.85 % NaCl. Subsequently, the cells were dried on a nickel-coated mesh, negatively stained with phosphotungstic acid and examined. Acid-fast staining was performed as described by Ebersole (1992) . The motility of cells was tested by the hanging drop method (Suzuki et al., 2001) . The Gram reaction was determined by the KOH test (Buck, 1982) and further confirmed by the conventional Gram-staining method (Smibert & Krieg, 1994) . The pH range for growth (pH 4.0-10.0 at intervals of 0.5 pH unit) was determined in TSA buffered with citrate/phosphate buffer or Tris/hydrochloride buffer (Breznak & Costilow, 1994) . Tolerance to NaCl was tested in TSA containing 0-5 % (w/v) NaCl (in increments of 0.5 %). The temperature range for growth was tested using TSA under various temperatures (4, 5, 10, 20, 25, 28, 30, 37, 40 and 42 u C).
Catalase and oxidase production were tested as described by McCarthy & Cross (1984) . Susceptibility to various antibiotics was assessed on TSA by using antibiotic discs. Substrate utilization and other physiological and biochemical properties were tested by using the API 20NE and API 50 CH systems (bioMérieux). Additional substrates (not included in the API 20NE and API 50 CH systems) were tested in a minimal medium which had the following compositions ( Growth was examined by measuring the turbidity of cultures incubated at 30 u C in 150 ml Erlenmeyer flasks containing 40 ml of medium.
Cells of strain mbc-2
T were Gram-stain-positive, motile, aerobic, non-spore-forming, non-acid-fast, short rods (0.5-0.860.8-1.2 mm) with flagella ( Fig. S1 , available in the online Supplementary Material). Neither substrate nor primary mycelium was formed. Colonies of strain mbc-2 T were smooth, circular, convex and cream-coloured. Growth was observed at 20-42 u C (optimum 30-35 u C), pH 6.0-8.0 (optimum pH 7.0) and in the presence of 0-4 % NaCl (optimum 1 %). Strain mbc-2 T could degrade carbendazim (Fig. 1) . The results of biochemical and physiological tests are shown in Table 1 and the species description.
Bacterial DNA was purified using proteinase K lysis, phenol/chloroform extractions and 2-propanol precipitation according to the standard procedures (Sambrook & Russell, 2001 ). The almost-complete 16S rRNA gene sequence was obtained by PCR amplification using a set of universal primers, 27F (59-AGAGTTTGATCCTGGCT-CAG-39) and 1492R (59-GGTTCCTTGTTACGACTT-39), originally presented by Lane (1991) . The 16S rRNA gene sequence alignment was performed using CLUSTAL X (Thompson et al., 1997) . A phylogenetic tree was generated based on the neighbour-joining method with Kimura's two-parameter calculation model in MEGA software version 5.0 (Tamura et al., 2011) . Evolutionary distances were calculated by using distance options according to Kimura's two-parameter model (Kimura, 1980) . Clustering was performed by using the neighbour-joining method (Saitou & Nei, 1987) and maximum-likelihood method (Felsenstein, 1981) . Bootstrap analysis of 1200 resamplings was used to evaluate the resultant tree topologies (Felsenstein, 1985) .
An almost-complete 16S rRNA gene sequence (1485 bp) of strain mbc-2 T was determined. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain mbc-2 T belongs to the genus Nocardioides. In the neighbour-joining phylogenetic tree (Fig. 2) , strain mbc-2 T grouped among species of the genus Nocardioides and formed a subclade with Nocardioides hankookensis DS-30 T . According to sequence similarity calculations, the strain was most closely related to N. hankookensis DS-30 T (97.9 % 16S rRNA gene sequence similarity), Nocardioides aquiterrae GW-9 T (97.8 %), and Nocardioides pyridinolyticus OS4 T (97.8 %). Phylogenetic trees inferred by the maximum-likelihood method showed relationships similar to those given by the neighbour-joining method (Fig. S2) .
To measure the G+C content of the chromosomal DNA, genomic DNA was extracted from strain mbc-2 T . DNA-DNA hybridization was performed fluorometrically using the method of Ezaki et al. (1989) with photobiotin-labelled Fatty acid profiles of strains were determined according to the method of the Sherlock Microbial Identification System (MIDI) (Sasser, 1990) . All strains were streaked on TSA and cultured for 5 days. Cells were harvested from the third quadrant of the quadrant-streaked plate. Fatty acid methyl esters were obtained from cells by saponification, methylation and extraction, and separated in a gas chromatograph (6890N; Agilent). Peaks were automatically integrated and fatty acid names and percentages were determined using the MIDI Sherlock MIS system (library: TSBA6; version, 6.0B) (Sasser, 1990) .
For determination of quinones and polar lipids, cells were grown in TSB to exponential phase, harvested by centrifugation, washed with distilled water and freeze-dried. Menaquinones were extracted according to Collins et al. (1977) and detected by HPLC (Tamaoka et al. 1983) . Thermus igniterrae DSM 12459 T was used as the reference strain for menaquinone analysis. Polar lipids were extracted, examined by two-dimensional TLC and identified using previously described procedures (Minnikin et al., 1979) . Spray reagents were applied to separate plates: molybdatophosphoric acid was used to detect total lipids; ninhydrin and molybdenum blue were used in succession, ninhydrin first to detect lipids with an amino group and molybdenum blue second to detect lipids with a phosphate group; and a-naphthol was used to detect lipids with a sugar moiety. The presence of diaminopimelic acid isomers in the cell-wall peptidoglycan was determined by TLC after hydrolysis with 6 M HCl at 100 u C for 18 h, as described by Komagata & Suzuki (1987) .
Strain mbc-2
T contained LL-2,6-diaminopimelic acid as the diagnostic diamino acid in the cell-wall peptidoglycan. MK-8(H 4 ) was the predominant isoprenoid quinone. The 
DNA G+C content was 72 mol%. The major cellular fatty acid of strain mbc-2 T was iso-C 16 : 0 which accounted for 59.1 % of the total fatty acids as shown in Table 2 . The fatty acid profile of strain mbc-2 T was similar to those of species of the genus Nocardioides, although there were differences in the proportions of some fatty acids, probably because of differences in cultivation and extraction conditions. The polar lipids of strain mbc-2 T consisted of diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, unknown phospholipids and unknown an aminolipid (Fig.  S3) . The presence of phosphatidylethanolamine is rare in the genus Nocardioides, but it existed in strain mbc-2 T . Strain mbc-2 T exhibited DNA-DNA relatedness values of 12.5±1.5 %, 23.7±2.7 % and 26.3±3.2 % with N. hankookensis DS-30 T , N. aquiterrae GW-9 T and N. pyridinolyticus OS4 T , respectively. These DNA-DNA relatedness values were significantly lower than the value of 70 % that is commonly accepted for definition of a new bacterial species (Wayne et al., 1987) . Strain mbc-2 T was distinguishable from type strains of N. hankookensis, N. aquiterrae and N. pyridinolyticus through differences in several phenotypic characteristics (Table 1) .
Based on 16S rRNA gene sequence data, DNA-DNA relatedness values and chemotaxonomic analyses, we have demonstrated that strain mbc-2 T is not affiliated with any existing species of the genus Nocardioides. Therefore, strain mbc-2 T should be classified as representing a novel species of the genus Nocardioides, for which we propose the name Nocardioides soli sp. nov.
Description of Nocardioides soli sp. nov.
Nocardioides soli (so9li. L. gen. n. soli of soil, the source of the type strain).
Cells are Gram-stain-positive, aerobic, non-spore-forming, non-acid-fast, short rods, 0.5-0.860.8-1.2 mm in the exponential phase of growth and motile by means of a polar flagellum. Colonies are smooth, circular, convex and cream-coloured. Neither substrate nor primary mycelium is formed. Growth occurs at 20-42 u C (optimum 30-35 u C), pH 6.0-8.0 (optimum pH 7.0) and in the presence of 0-4 % NaCl (optimum 1 %). Positive result in tests for catalase, nitrate reduction, urease and arginine dihydrolase activity, but negative result for oxidase, indole production and fermentation of glucose. Gelatin, casein, aesculin, starch and Tween 80 are hydrolysed, but hypoxanthine and xanthine are not decomposed. Utilizes glycerol, erythritol, 
Nocardioides salarius CL-Z59 T (DQ401092)

Nocardioides basaltis J112 T (EU143365)
Nocardioides marinisabuli SBS-12 T (AM422448)
Nocardioides dokdonensis FR1436 T (EF633986)
Nocardioides kribbensis KSL-2 T (AY835924)
Nocardioides caricicola YC6903 T (FJ750845)
Nocardioides sediminis MSL-01 T (EF466110)
Nocardioides terrigena DS-17 T (EF363712)
Nocardioides marinus CL-DD14 T (DQ401093)
Nocardioides luteus KCTC 9575 T (AF005007)
Nocardioides panacihumi Gsoil 616 T (AB271053)
Nocardioides terrae VA15 T (FJ423762)
Nocardioides soli mbc-2 T (JF937914)
Nocardioides hankookensis DS-30 T (EF555584)
Nocardioides aquiterrae GW-9 T (AF529063)
Nocardioides pyridinolyticus OS4 T (U61298)
Nocardioides fonticola NAA-13 T (EF626689)
Nocardioides panacisoli Gsoil 346 T (FJ666101)
Nocardioides maradonensis RP-B30 T (FM998000)
Nocardioides nitrophenolicus *Summed features are groups of two or three fatty acids that cannot be separated by GLC using the MIDI system. Summed feature 5 contains C 18 : 2 v6,9c and/or anteiso-C 18 : 0 ; summed feature 9 contains iso-C 17 : 1 v9c and/or 10-methyl C 16 : 0 .
